Abstract
Introduction
In this paper we explore the organizational level impacts of Collaborative Information Technologies (CITs) in Australian organizations. Broadly, CITs can be defined as IT applications that support teams/groups engaged in accomplishing tasks/projects. As such, CITs provide a wide range of functionalities including: communication, coordination, decision making, information pooling, amongst others. There are many types of CITs that organizations can deploy, offering a range of functionalities to support teams as they engage in accomplishing tasks in environments with varying degrees of virtuality. Organizations have been using CITs for decades. For example, audio conferencing, video conferencing, proprietary groupware, group support systems etc. have been around for many years. However, most of these traditional CITs have been popular only amongst focused groups of end-users in organizations. Ever since the advent of the Internet, many new tools have emerged, increasing the range and reach of the new generation of CITs to many organizational end-users. There is no scarcity of case evidence that CITs like intranets, extranets, web conferencing, data conferencing, and other online web-based tools, are becoming increasingly accessible to a greater proportion of end-users in modern organizations. While some of these options that may provide specific functionality to support teams and even though integrated e-collaboration tools are beginning to emerge [18] , a recent survey of over 200 CIOs and IT decision makers found that lack of integration between the various CIT options available continues to be of concern [27] .
The increasing popularity of CITs is evident as many organizations are moving forward to make large investments in these technologies [14] . Despite these trends, their organization level impacts remain largely unexplored. The majority of the research efforts on CIT use have been aimed at understanding the performance of teams with the group(s) being the unit of analysis [6] [16] [25] . There have been only a few large scale organizational level studies exploring their adoption and use. Moreover, for the most part, these organizational level studies have investigated specific/individual CITs, despite the notion that most collaborative efforts should typically be supported by multiple tools. Some organizational level studies exploring adoption of multiple CITs have been undertaken [3] [4] but, to our knowledge, there are no large scale organizational level empirical studies exploring CIT impacts. A few recent studies have focused on CIT impacts on individuals and groups [1] [5] [24] . Although it is critical to understand group level impacts of CITs, such impacts may not translate to higher order organizational level impacts unless utilization of CITs spreads to a critical mass of endusers. This may occur if these tools become institutionalized amongst a greater proportion of organizational members.
Accordingly, this paper reports on our efforts to explore organizational level impacts of CITs in Australia. The paper is organized as follows. The next section briefly reviews the existing literature on CIT impacts. This is followed by a description of the premise of our research. We then outline our study methodology, analysis of data, and discuss our findings. The conclusion section focuses on the implications for research and practice, the limitations of our exploratory study, and identifies directions for future research.
CIT impacts
Many research studies have explored impacts of CITs use on group performance (for a review see [10] [11] [21] ). In a recent study of 365 group managers in a large multinational corporation, effective use of CITs was found to directly influence groups' process efficiency, situational awareness, and project effectiveness [21] . After a review of the relevant literature, it was argued that CIT functionalities like chat, email, scheduling, conferencing, file sharing, and workspace sharing reduces the cost, time, and effort needed to perform group tasks, thereby greatly enhancing the efficiency of the collaboration process [21] . Similarly, the same set of CIT functionalities helps group members to "stay aware of their surroundings" and "jointly access real-time information about their surroundings" ( [21] , p3), thereby increasing the situational awareness of group members working together to accomplish tasks. Finally, the same CIT functionalities also tend to allow groups to create, access, and share project knowledge so that they can make better decisions, thereby positively influencing the effectiveness of projects. The impact of CITs on the collaboration process, product, and innovation has also been recognized by others. In general, CITs are believed to positively influence group creativity, which in turn can "facilitate multidisciplinary innovation and reduce barriers and inefficiencies" ( [23] , p1) when group members collaborate [11] .
While substantial evidence exists on group-level impacts of CITs, their organizational level impacts remain largely unexplored. In one of the earlier studies of Lotus Notes (a single CIT -proprietary groupware) in an organization, it was found that implementing CIT can have "efficiency" and "effectiveness" related impacts on the organization [26] . In a more comprehensive review of case studies of Lotus Notes in eighteen organizations, Karsten [17] found that organizational-level impacts were not consistent across all the organizations. Significant changes in work practices, processes, and structure were observed in organizations only when Notes use was "extensive and engaged". Our motivation for the present study is to build on the past research and attempt to understand more about the types of organization level impacts brought about by varying level of use of multiple CITs and the nature of association between the use of CITs and their impacts on organizations.
Research premise
In general, the impact of IT on organizational performance has been widely researched [7] . While the results have been somewhat mixed, it has been proposed that extensive use of an IT can lead to greater net positive benefits [8] for the adopting individual, unit, or organization. The original DeLone and McLean model of Information System (IS) success has been a popular foundation for many IS studies. While the model has been applied (and to some extent validated and even critiqued) by many researchers, it has endured the test of time and was recently slightly modified after a ten year update [9] . The basic premise underlying the model suggests that IS quality (information, system, and service) influences: intention to use, actual use and user satisfaction with the IS. Use of IS and user satisfaction with the system then lead to IS impacts (or net benefits) at the individual level and at the organizational level. The premises of the model tend to support the findings from an early study of CIT use (specifically use of Lotus Notes) that CIT use does, in fact, result in organization-level impacts [26] , but it may not necessarily produce the same outcomes in all organizations [17] . Therefore our objective here is to address the following research questions 
Methodology
The research initiative to explore CIT impacts was initially undertaken in 2006. As our first initiative, we first conducted two case studies in the US to understand more about the broad organization context, the IT infrastructure, CIT use, and organization level impacts of CITs. The organizations varied significantly in the size and scope of their geographical operations. Telephone interviews were conducted with five managers in a large organization and one manager in a small organization. Each participant was sent a detailed document of our research agenda and sample semistructured questions. Average time of each interview was about forty five minutes and all the interviews were recorded. This was followed by two case studies in Australia in 2007. A similar interview process was adopted except that the interviews were conducted face-to-face with the senior most IT executive in each of the two organizations. Average time for each interview was about sixty minutes. The conversations were recorded. In all the cases, we found substantial support to address the research questions outlined above.
In order to develop a measuring instrument for our survey, we adopted the approach suggested by Sethi and King [23] . The first step involved a thorough review of the literature to indentify validated measures for our study constructs. Since our constructs had not been explored before in the context of CITs, we developed our own measures. Six researchers participated in developing these measures. All of them have been involved in CIT research for over a decade. Over a period of three months, the research team formulated relevant items from the practitioner and academic literature. The resulting survey instrument was then pilot tested in three Australian organizations. Two of these organizations were the same as our case study organizations. Feedback from the pilot study participants was then used to slightly modify the original instrument. We next focus on the resulting construct measures utilized in this study.
Measures
Eighteen items were formulated to measure CITs impacts based upon prior research on CITs and the relevant literature [2] [17] [26] . These items focused on: improvements in existing products/services, improved relationships with customers, suppliers, and business partners, improvements in existing business processes, structural changes, time savings, quick reaction to changes, speed of decision-making, increased productivity, appropriate responses to changes, facilitation of innovations, improved quality of decisions, marketing the right products/services, increased fragmentation of work, increased information overload, decreased management control, and decreased independence. While the majority of impact items measured positive impacts, four of them measured negative impacts. A five point Likert-type scale (strongly disagree to strongly agree) was used for all the eighteen items to measure the level of agreement with each of the impacts resulting from the use of IT to support collaboration (i.e. the use of CITs).
An approach paralleling the "function-centric" view [15] was used to measure CIT use. We identified several processes or tasks that underline collaboration. Once again we reviewed the relevant literature to identify collaboration processes/tasks to formulate item measures [10] [13] [19] . It must be noted here that the existing literature does not conceptually or definitionally differentiate between collaboration tasks and processes and we have not tried to make any such distinction here. In addition to this, we tapped on our own experience on IT enabled collaboration to identify item measures.
Eleven items that comprehensively captured collaboration tasks were identified. These included: communications, information and knowledge sharing, decision-making, report writing/information pooling, planning, scheduling, progress monitoring, time management, issue resolution, discussion and brainstorming, and business process redesign. A five point scale (1=never used, 2, 3=occasionally used, 4, 5=always used) was deployed to measure the extent to which IT is used to support each of these tasks in collaboration. The majority of the tasks identified in our research are supported by functionalities common to many CITs (see [21] ). In addition to the above measures we also captured data on availability and use of various CITs, the implementation of CITs in the organization, and the organizational profile of the responding firms.
Data Collection
An email along with a hard copy of the survey was mailed to CIOs of 500 of the top 1000 organizations in Australia. The email provided a link to the electronic version of our survey in case the respondents preferred completing the survey electronically. A cover letter was included in the mailed surveys. This letter explained the purpose of our study. Clear instructions (including definition of IT supported collaboration, voluntary participation, confidentiality of responses etc.) for the respondents were incorporated in the cover letter and they were requested to forward the survey to the executive most knowledgeable about IT support collaboration in their organization if other than themselves. These instructions were also included on the web survey. A second hard copy mailing was sent out after about a month.
A total of 83 responses (web and traditional mail) were received. Sixty eight questionnaires were returned unopened possibly because the addressed executive could not be located. Ten survey responses were discarded due to substantial missing data. As a result, 73 usable responses were received from four hundred and thirty two surveys that reached the addressed executives. This represents a response rate of about 16.9%. We conducted non-response bias tests and found no significant differences in majority of the study variables between the early and late respondents.
Results
In this section, we elaborate on the responses from our study sample. The emphasis is on the profile of our respondents, their organization size, qualitative assessment of IT support for collaborative tasks and organizational impacts of CIT use, and statistical techniques/procedures deployed to test associations between CIT use and organizational impacts of CIT.
Response profile
Although our survey had been mailed to the CIO in all the organizations, our respondents held a wide range of positions, indicating that the survey had actually been forwarded to the executive that (in all probability) was most knowledgeable about IT supported collaborative work. While we received fifteen responses from CIOs, other respondents included senior IT managers, Chief Financial Officers (CFOs), IT directors, Enterprise IT heads, IT strategy managers, amongst others. A wide range of industries were represented in the responses. These included: aviation, manufacturing, financial services, engineering, utilities, education, oil and gas, mining, healthcare, government, legal services, retail, electronics, defense, and leisure and entertainment. Sixty seven respondents reported the number of employees in their respective organizations. Thirteen of the responding organizations had less than 500 employees, forty four of them had employees between 501 and 5000, while ten organizations had employees in excess of 5000. As for the number of IT employees, sixty eight organizations reported the full time in-house IT professionals in their respective organizations. Twenty nine of them had less than 50 in-house T professionals, fifteen had between 50 and 100 in-house IT professionals, and twenty four had over 100 full time in-house IT staff. Figure 1 shows the level of use of IT (occasionally used versus always used) to support collaboration in our responding organizations while figure 2 show the agreement and disagreement amongst organizationlevel impacts from the use of IT to support collaboration [or CIT use] in our responding organizations.
Overall, our responding organizations had wide variation in reported CIT use and their organization level impacts. 
Data Analysis
The eighteen items used to measure CIT impacts were subjected to principle component factor analysis. In order to justify factor analysis of items measuring CIT impacts, Bartlett test of sphericity was conducted on all the 18 items to detect for the presence of correlations. The Bartlett's test of sphericity resulted in approximate chi-square of 542.89, significant at 0.000. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.72 (well above the 0.6 level recommended by Hair et.al [12] , suggesting that the items are suitable for factor analysis. To further test for the suitability of factor analysis, the measure of sampling adequacy (MSA) was observed in the antiimage correlation matrix. All the indices were found to be above the minimum 0.50 threshold, once again supporting the use of factor analysis on all the 18 items. Results of the factor analysis (with varimax rotation) are shown in the table 1 along with the coefficient of reliability as measured by Cronbach's alpha. The 18 items loaded on 5 separate factors.
These were labeled as efficiency-oriented impacts, strategic impacts, effectiveness-oriented impacts, work-related impacts, and isolation impacts. All the loadings were above the minimum level of 0.50 [20] . Similarly, in order to justify factor analysis of items measuring CIT use, Bartlett test of sphericity was conducted on all the eleven items to detect for the presence of correlations.
The Bartlett's test of sphericity resulted in approximate chi-square of 302.17, significant at 0.000. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.85 (well above the 0.6 level recommended by Hair et.al [12] ), suggesting that the items are suitable for factor analysis. To further test for the suitability of factor analysis on the eleven items, the measure of sampling adequacy (MSA) was observed in the anti-image correlation matrix. All the indices were above 0.81, once again supporting the use of factor analysis on all the eleven items. Table 2 shows the results of the factor analysis with varimax rotation. Eight of the eleven items loaded on three separate factors. Three items (planning, time management, and business process re-design) loaded equally on more than one factor or had loadings below 0.50. These three items were excluded from any further analysis. The three factors were labeled as primary tasks, secondary tasks, and tertiary tasks. All the factor loadings were above the 0.50 minimum thresholds for exploratory research. Table 3 shows the descriptive statistics for the study variables. As for CIT use, secondary collaboration tasks were more frequently supported by IT, followed by primary collaboration task and then tertiary collaboration tasks. On the other hand, the highest level of agreement was found for efficiencyoriented impacts of CIT use, followed closely by effectiveness-oriented impacts of CIT use. There was lowest level of agreement between responding organizations on isolation impacts of CIT use.
In order to test for any associations between IT supported collaboration tasks (i.e. CIT use) and their organizational level impacts, a correlation analysis was conducted between the three types of collaborative tasks supported by IT (i.e. primary tasks, secondary tasks, and tertiary tasks) and the five organizational level impacts resulting from the use of IT to support collaboration (i.e. efficiency-oriented, strategic, effectiveness-oriented, work-related, and isolation impacts). Table 4 shows the results of the correlation analysis. Our analysis indicates that all the three IT supported collaboration tasks were found to be significantly and positively correlated with efficiencyoriented impacts, strategic impacts, and effectiveness-oriented organizational-level impacts. No significant correlations were found between any of the three IT supported collaborative tasks and work-related and isolation impacts at the organization level. The strongest correlations were found between IT support for primary collaboration tasks and strategic and effectiveness-oriented organizational level impacts. On the other hand, the weakest correlations were found between IT support for tertiary collaboration tasks and efficiency-oriented and effectiveness-oriented collaboration tasks. Our results also indicate that IT support for all the three collaboration tasks does not correlate with negative organizational impacts of CIT use. 
Discussion and conclusions
While the majority of the past organizational-level macro studies have explored various CITs that are available on the market, "function-centric" approaches have been rare. Such an approach focuses on collaboration tasks/process and the functionality provided by the technology to support collaboration rather than the specific CIT(s). Since multiple CITs can support multiple tasks through a wide range of functionalities, function-centric approaches may be more useful in understanding CIT use as a broader range of products are deployed to support collaboration.
Our motivation was to explore collaboration tasks that are supported by IT (or CIT use) and the organizational level impacts of CIT use across organizations. The study findings suggest that IT is being used to support many types of collaborative tasks in organizations. From the standpoint of level of use, IT support for collaboration was "always" used for: communication in almost 47% of our responding firms, information and knowledge sharing in about 24% of responding firms, and report writing/information pooling in about 18% of the firms. On the other hand IT support was "always" used for discussion and brainstorming in less than 5% of the responding organizations. From the standpoint of collaboration, discussion and brainstorming may not always be support by IT and it is possible that these tasks better lend themselves to face-to-face interaction rather than being supported by CIT. We also found that IT was "occasionally" used to support a wide range of collaboration tasks including monitoring progress, planning, time management, and discussion and brainstorming in more than 35% of the responding organizations. Thus our findings suggest that CIT use (at least occasionally) is gaining popularity in more than a third of our responding organizations.
The findings also suggest that there was far more "agreement" on all the positive impacts of IT supported collaboration work than there was "disagreement". More than 80% of the firms agreed that IT support for collaboration in their organization had improved their existing business processes and resulted in time savings to accomplish tasks. While a higher percentage of firms disagreed that IT supported collaborative work led to negative impacts, a larger percentage of our respondents agreed that IT support for collaboration led to information overload. This could be a serious concern as CITs become more and more popular in organizational settings.
Overall our findings suggest the use of IT to support collaboration tasks is positively and significantly associated with organizational-level impacts. CIT use can lead to: time saving to accomplish task, bring about quick reaction to changes, lead to faster decision-making, allow more work to be accomplished, and lead organizations to respond more appropriately to changes. From a strategic standpoint, CIT use can lead to improved relationships with external entities such as customers, suppliers, and business partners, resulting in offering the right products and services.
Finally, IT supported collaboration can also lead to improved business processes, make organizations "flatter", and can facilitate innovations. These findings have important implications for practice. Given the wide magnitude of organizational level impacts of CITs, managing their assimilation is critical and organizational decision makers must make conscious efforts to encourage collaboration. Executives need to establish appropriate control mechanisms to stimulate their proliferation. The impacts of IT supported collaborative work also have important implications for managing organizational change and transformation as CIT use can bring about significant changes in organization structures and business processes. Such transformations may require realigning incentive systems, redistribution of power and authority, and better managing relationships with external entities. Such changes will pose great challenges but at the same time provide opportunities for organizations to become more competitive.
While the majority of the past literature has focused on group-level performance (impact) of CIT use, our study extends existing research by exploring the organizational level impacts of CITs. We must also recognize the limitations of our study. First, a single respondent was used to collect data on IT supported collaborative work and organizational level impacts of CITs. However, the position of our respondents lends some credibility towards this effect. As almost all of them belonged to senior level management positions in Australian organizations, they are likely to be knowledgeable about the study's objectives. Second, a higher response rate would have facilitated a more robust analysis of the validity of our constructs.
Future research needs to further validate our study constructs and explore the organization level impact of CIT use in different regional settings. Australian organizations were selected for this study to initiate our research efforts and we hope to extend the study to other global regions. CITs will also continue to evolve. The emergence of Web 2.0 tools offers even more opportunities to collaborate. Almost all Web 2.0 tools (blogs, wikis, socialware, mash-ups, aggregators, podcasting etc.) foster collaboration by requiring users to participate and interact. While the impact of these emerging social collaborative tools on business organizations is debatable due to their infancy, future research needs to explore whether the new generation of CITs will be able to better support collaborative efforts of end-users within and across organizational boundaries.
